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Weather  Bureau Technical News 
ISOTOPE-POWERED AUTOMATIC WEATHER STATION 

The  latest  development  in t h e  tlutomatic  obscrvatiorl of 
weathcr is the incorpor:Ltiorl of a radio-isotope power plant 
into the appnratus of automatic  stations. ’This allon-s 
unnttcntled oper:ltion of t h e  station up to the limit of 
inst’rurner~t life, arid climimrt es the tlifficultics met, wit 11 in 
other nutom.atic stations from ltlclc of R continuous  pon-er 
source. ‘I’he first such sttation W:LS s c t  up in  August 011 or 
near Grah:am Island in thc Chn:ttliarr Arctic about’ 11;df- 
way betwwn tlrc Joint) C:ar~ntliatl-Urlitetl States Arctic 
Weather  Stations at’ Eurelm : tnd Resolute. Power is 
gcneratctl by  tlre heat sporlttlncously  produced by radio 
ttctivc decay of pcllets of strontium-90,  in  the form of 
st,rontiam titanate, encloscci in :t srllall (5-inch)  shicltlcd 
cylindricd capsule. The  heat is transformed  dircctlj-  into 
a  continuous flow of electricit’y 11. 60 pairs of thcwno- 
couplcs arrangrcl likc spokcs around tlre cylindricd  heat 
source. ‘Fhc whole gcnertbtor is  shielded  in 4.4 inches of 
lead and c,overed by a n  outcr skin of st’airrlcss stccl. 7‘11~ 
overall dimensiorrs are 20 inches long by 18  inches in 
diameter. 

The  gencrator  cylindcr is t’llc, bot,tom  element.  in a 
larger  cylindrical  container 8 fcct long. The top conrpart- 
mcnts of this  house  the  clectricsl  appttratus, recording 
equipment,  radio  transmitters,  antl the barometer. Excess 
heat  from  the  gencrator scrves to  mnintain t ~ n  interior 
operating  temperature of 70” F. The  ancmomcter ant1  
thermometer are exposed on t~ mast beside thc  cylinder, 
the lower 5 feet of which  is  buried  in the ground. 

Observations of wind  direction (to nearest 10’ hcntling), 
wind speed (0 to  150 kt). f 1 kt., 1 and 8 minute :Iv-cr:lge), 
pressure  (28.00 to 32.00 in., 4 0.02 in.), and tcmpernturc 
(-75’ to  +120° P., 1 1 ”  P.) is transmitted bJ- radio  in 
8 bit  binary  digital form once every 3 hours  simultaneously 
on two frequencies, 3.36 and 4.97 megacycles. The  trans- 
mitter out>put is 250 watts  on each  frequency wit11 range 
up to 1500  miles depending on the  frequency.  The  trans- 
mission consists of call letters nrld data  measurements  plus 
one repeat,. Provision  has been made  in  the package for 

mcnsuring otllcr elenlcrrts sue11 as  precipitation,  humidity, 
sky cover, et(*., whenever suitable sensors become :lvailable. 

signet1 a n t 1  ftrbricatcd to  provide  reliability  consistent  with 
the lotlg life of the isotope, to use n rrlinirnurn of electricity, 
and to p r o d u c ~  :1(:curatc wcathcr t h t a  in  usable  form. 
Sitrec the generator  sustains  no wear from  moving parts, 
iotlg-tcrm  mtlir~tenrulce-free  operation  is possible. T h e  
gerlor:l.tor could p o ~ w r  the station  for  more  than t’en years. 

Although  these  stations will a l w a p  be located in  remote 
or  complctelJ- utlirlh:ll>ite(l areas such as the  present  sitc, 
g rmt  c;are WIS t u l w t r  in the development of a sufc fuel form 
a n t l  dequtitc,  rcliable shielding. Strontium becomes a 
biologic:11 problen1 only if it is  absorbed by some  living 
organism.  This danger can be elimin:tt,ed by using a11 

insoluble  compound. To provide a t  the  same t’imc  a  fuel 
materid  dense enough to conscrve  space  antl  reltttively 
easy to  produce,  strontium  titanate was selected. This 
compound  rcrnnins  stable even l)e?;ond its  mclting  point 
of 3000” F., and its rate of solubilitjr in fresh  water is so 
low  it, has not bccn mcasurcd. I n  salt  water  its  solubilit,y is 
1nc:rsnred in parts pcr billion. Tllc shielding  within  the 
gcncr:lt’or  consists of several layers of an  alloy called 
H:tstclloy-C. It would t akc  centuries to  corrodc,  even if 
immersed in sea watcr. The  outside shielding of the 
gcnertitor cylinder is ton of lead with R find covering of 
stainless  stccl. ‘J’he whole gcner:ltor is  designcd so sturdily 
that it could  survive :I plane crttsh or a11 explosion without 
rclcasing its fuel. 

The  station WH designed arld built bJ- t he  nuclear di- 
vision of the  hhrtin  Company,  Baltimore, Mcl., under  a 
contract n-it11 the U.S. Atomic Energy Commission, 
Office of Tsot’opcs Development’  in  cooperation  with  the 
U.S. Wcr~ther  Bureau.  The sitc w;as suggested by the 
Dcp:Lrtmetrt of Transport of Can:tda and  the  station was 
installed by a joint C:lnadi:m and United  Stat’es  work 
piwty. 

r ,  1 he rncasuring t t t d  transmitting  equipment  are de- 


